The type II insulin-like growth factor receptor does not mediate deoxyribonucleic acid synthesis in human fibroblasts.
Two insulin-like growth factor (IGF) receptors, the type I and type II IGF receptors, have been described. While substantial evidence indicates that the type I receptor is involved in the regulation of cell division, it is uncertain if the type II receptor also mediates this response. Similarly, the role of the insulin receptor in mediating DNA synthesis remains controversial. To address these questions, we used a monoclonal antibody (alpha IR-3) to specifically inhibit type I IGF receptor activity and examined the effects of this inhibition on IGF- and insulin-stimulated DNA synthesis in human fibroblasts. WI-38 human embryonic lung fibroblasts have both type I and type II IGF receptors, as determined by cross-linking [125I] IGF-I and [125I]IGF-II to monolayers of these cells. In serum-free medium both IGF-I and IGF-II stimulate DNA synthesis in WI-38 fibroblasts, with half-maximal effects occurring at 1.5 +/- 0.3 (+/- SD) and 3.4 +/- 1.4 nM, respectively. At maximally effective concentrations, however, both hormones stimulate DNA synthesis to equal levels. alpha IR-3 binds to the type I, but not the type II, IGF receptor on WI-38 cells. It also inhibits IGF binding to the type I receptor on these cells. alpha IR-3 competitively inhibited both IGF-I- and IGF-II-stimulated DNA synthesis in WI-38 cells, but had no effect on either epidermal growth factor- or platelet-derived growth factor-stimulated DNA synthesis. These results indicate that in WI-38 fibroblasts the mitogenic effects of both IGF-I and IGF-II are mediated through the type I receptor and that the type II IGF receptor is not directly involved in this response. To define the role of the insulin receptor in mediating DNA synthesis we compared the effects of alpha IR-3 on insulin-stimulated DNA synthesis in a variety of human cell lines under identical experimental conditions. With WI-38 and HEL, another human embryonic lung fibroblast cell line, alpha IR-3 competitively inhibited the mitogenic effect of insulin. However, in two other fibroblast cell lines (GM498 and HES) and an osteogenic sarcoma cell line (MG63), alpha IR-3 inhibited IGF, but not insulin-stimulated DNA synthesis. These results indicate that human cell lines differ in the receptor type through which insulin stimulates DNA synthesis and that these differences are intrinsic properties of the cell lines and are not artifacts resulting from differences in experimental conditions.